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E = foeiqt upon & non-relativistic and non-degenarate (classi-

cal) plasna which may be ocated in a homogeneous and constant
(external)magnetic field Hj is investigated. Macroscopic

(hydrodynamic) motions in the plasma are not dealt with., The
influence of the field upon the plasma in this case leads to
a change in the velocity-distribution function q% thg plasma
alectrons, which is set up as a function of W, o’ Ho and

of the plasma parameters. The distribution function of the
heavy particles may in this case be considered to be a Maxwell

temperature function, which is justifiable in the steady case
under investigation. If the electron velocity distribution is

known, their kinetic energy (their temperature Te) and the
total current density J, may be determined. In ~weak fields

elecgfon temperature is egyal to that of the heavy particles,
and jtis proportional to E. paragraph 1 deals with the elemen-

tary theory of the plasma in a homogeneous electric field
(electron current; dielectric constant and plasma conductivity;
electron temperature), In paragraph 2 the kinetic theory of a
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plasma in a nomogeneous alectric field, i.€. the description
of the electron gas by means of distribution functions f(v,r,t)
js dealt with. Individual sections deal with the following:
The kinetlo equationj the tranaformation of the collision
integral: elustic collisions with neutral particles (moleculeu
jnelastic gollisions with neutral particles; collisions with
jons; collisions of electrons with one another; the solution
of the equation of motion for & highly jonized plasma; the
(Uaxwellian) distribution function; the effective number of
collisions; the relative portion of transferred energy Soff

V.
it

(table 1 gives the J;ff—values for electron temperatures of

petwean 500 and 15000°for helium, hydrogen, oxygen, nitrogen,

and air; 6§ff equals S.1aq¢ P 4o elactron temperatures of

~ 1 av, after which it increaset exponentially with Te.); elec-

gron current, dielectric constant and conductivity of the plismaj
electron temperature; the weakly jonized plasma: elagtic col-
1isions; the molecular plasmaj inert gases: the electron cur-

rent and the mean energy of the electrons; the elementary theo§¥/’
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for an arbitrary degree of jonization; transition from the
nighly- %o the weakly ionized plasma; and the conditions for
the applicability of the elementary theory (by comparison
with the kinetic theory these gonditions are mathematically
formulated for highly and weakly ionized plasma). There are

g figures, 2 tables, and 68 references, 15 of which are Soviec?//
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TILLE: Nonlinear Phenonmena in & Plasma Located in @& vyariatle Eleciro-
nagnetic Piald

PERIODICAL:  Uspekhi f1uicheskikh nauk, 1960, Vol 70, Nr 3y PP 393-428 (USSR)

ABSTRACT: This article i8 continued from 8 survey published in

ngapekhi £izicheskikh nauk", 1960, Vol 70, P 202, Paragraph 3

deals with the nonlinear aff?pts occurripg in the propagation
of radio waves in a plasma onogphere, ' golar corona), per-
turbation of the principle o guperposition, influence of the
vwave field on the plasma, Maxwell equations. gection 3.! deals
with the propagation of radio waves in a plasma in considera-
tion of nonlinearity (self-action of tne radio waves). In
thip case, the_field at the plasma boundary (z=0 plane) is
assuned to be EO(O) cosmt‘2 and the wave propagation is describ-

-»> noi
ed by Ag-graddiv§+%e' (ryo, i A‘[j"

c
The amplitude and the self-action factor are studied, and t >
Card 1/3 modulation of waves is discussed in detail. Section 3,2
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desoribes the {nfluence of pelf-action on the propagation

of redio wavee in the jonosphere. This self-action depends

on the wavelength, and 18 geparately gtudied for ghort waves,
medium waves (Table 4), and long waves. The resonance of self-
modulation near the gyromagnetic frequency, which amountis to

(6 - B),106 in the ionosphere, is also {nvestigated. The gpeci-
fic features and the causes of this greatly nonlinear effect
are discussed separately. gection 3.3 ia devoted to an inves-
tigation of the interaction petween modulated radio waves
(croas modulation). A theoretical study of cross modulation

in an isotropic plasma is followed by an investigation of

the influence of a constant magnetic field and of the resonance
offects occurring near the gyromagnetio frequencye gection 3.4
describes the resulte of experimenta on oross modulation in

the ionosphere (absolute crose-modulation depth, dependence

of the depth B¢ and the phase of cross modulation on the

depth u and the frequency G , dependence of ug on the intensi-
ty and frequencies of the disturbing waves, and cross-moduliijgg
/
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regonance). In section 3.5 the authors study the nonlinear
interaction of nonmodulated radio waves. At first, the varia-
tions of propagation conditions for a nonmodulated wave are
{nvestigated, then go-called lateral waves, viz, waves with
combined frequenoies, and finally the nonlinear effects con-
nected with the variation in eleciron concentration. This
article is concluded with a few notes about future studies

in this field. There are 11 figures, 2 tables, and 65 ref-
erences, 21 of which are Soviet.
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AUTHORS: Ginzburgy V. Les gyrovatskiy, s. I.
TR R -

Lo
TITLE: The Present Stage of the Problem of the Origin of Cosmic _

\

PERIODICAL:  Uspekhi fizicheskikh nauk, 1960, Vol. Thy No. 3, PP. 411469

TEXT: The International Cconference on Cosmic Radiation took place in
Moscow in July, 1959, This Teview article containse &8 compilation and dis-
cussion of all known rasults, with special regard to the data obtained

af ter this gonference. The authors proceed from conceptls based on radio-
astronomical data, according to which cos%Ac rediation mainly originates
from (alaxies, and is due to eruptions of "\ Supernovae and possibly other
variable stars. § 1 is devoted to primery cosmic radiation on the Earth,
its_chemical composition being described first. Table ! lists data on

7, A, Tlux, number of nucleons, flux- and particle number ratios. The
energy spectrum ig described next. In general,

IA(>‘) = KAF"7+1 holds, where IA()E) is the nuclear flux of group A with

card 1/3
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a total energy (per nucleon) greater than £ . The values for KA and y ure

given in Table 2. Within the limits of error y = 2,5 + 0.2¢ The differ-
ential spectrum exhibits a maximum with a steep decline, so that one may
speak of & neutof f". The origin of this "cutoff" and the fact that ite
energy is independent of the nuclear charge are discassed. The spectrum

of the total energy per particle may be expressed by IA(7E) - KA(E/A)q*lz
-1 -1
= (KAAY )/E‘r (of. Table 3). For==1015 ev the spectrum has 8 singularity

whose nature and cause are discussed in the following. § 2 gives a survey
of radioastronomical data referring to synchrotron radiation, resulls and
interpretation of some ocbservations on the structure of the Galaxy and 1ts
sources of discrete radiation {galactic "Halo" or "corona", vradio-disk"
of the Galaxy (Figs. ! and 2), and its "central radio range" (Figs.

and 4)). Data on power, energy and magnetic field stirength are given in
Table 4 for numerous gources of galactic radistion. gives detailsy on
the lifetime of cosmic rayse and their motion in the Galaxy and metagalaxy
{the part played by cosmic rays formed in the early developmental stages
»f the Galaxyj the motion of cosmic particles in galactic magnetic fields,

Card 2/3
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the radiation yield from the Galaxyj cosmic radiation of metagalactic
origin; the origin of the electronic component of cosmic radiation in the
interstellar space or in the envelopes of Supernovae). § 4 deals with the
gources of cosmic radiation, pechanism of particle acceleration and chemi-
cal composition (radiation sources, mechanism of acceleration, energy
spectrum, and the possibility of preferential acseleration of heavy nuclei
changes in the chemical composition of cosmic radiation in the interstellar
space; chemical composition and distribution of elemenis in the radiation.
The article is concluded with three additional remarks in the proof cor-
rection of this paper. Mention is made of G. A, Shayn, I. S. Shklovskiy,

6. G, Getmantsev, V. A. Razin, and I. M. Gordon. There are 6 figures;

8 tables, and 144 referencess 67 Soviet, 22 American, 1 Japanese, 2 German,
7 British, 14 Italian, 1 Belgian, 5 Australian, 1 French,; 2 Dutch.

X
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AUTHORS s urg. V. L., Corresponding Member, 5/020/60/131/04/019/073
AS %Eﬁi,h?agu, 7. M. B013/B00T

TITLE: Possible Anomalies of the Magnetio Properties of anromoleoules1

PRRIODICAL:  Doklsdy Akademii mauk SSSR, 1960, Vol 131, Nr 4, pp 785-788 (USSR)

TEXT; Btrong lines of eleotron paramagnetio resonance and anomalous magnetic
properties have recently been detected in a number of macromolecules (polymers).
In this comnection it is essential that the initial links of the chain and the
ghort chains (monomers) are dismagnetic or ferromsgnetic. Consequently, this
moans & transition (with elongation of the chain) from a diamagnetic state into
a paravagnetic or ferromagnetic one. The authors give an explanation of this
hitherto unexplained effect. They assume that the finite, but not too short and
not too long chsin of monomers is antiferromagnetic. The electrons under
conaideration then form two antiparallel sublattices. The antiferromagnetic
level is the lowest level of the whole system. It is further assumed that the
antiferromagnetic level is the lowest level in a chain of monmovalent atoms with

the exchange imteraction H 15 23,55 atJ .8 8" denotes t
xchange interaction H = -3 s 1518 2% Yo ere, 8, denotes he

gpin operator in % units. When the chain is stretched, antiferromagnetism may L;///

Card 1/5
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at a certain frequency v not only with a certain value of H but in a wide
frequency range. The lateral links which "cement®™ the chains into the three-
dimensional body, play a stabilizing part. Of special importance is the deter-
mination of the temperature dependence of the magnetic moment of the samples.
It is possible that the spin waves play an important part also in biological
processes. The authors thank L. A. Blyumenfel'd and V. A, Benderskiy for
experimental data and a discussion. There are 1| figure and 16 references, 7 of
which are Soviet.

ASSOCIATIONs Figicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Acaden of Sciences
of the USBR) Nauchno-issledovatel 'skiy radiofizicheskiy institut
pri Gor'kovekem gosudarstvennom universitete imeni N. I.
Lobachevekogo (Radiophysical Scientific Research Institute of

Gor'kiy State University imeni N. I. Lobachevakiy)

SUBMITTED: January 3, 1960
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AUTHORS Bieniediktow, J A, Gittmancew, G. G., Ginzburg, W.L'

—

TITLE Radicastronomical investigations with the aid of artificial satellites ind cosmic 1ackets
PERIODICAL  Astronautyka no. 3, 1961, 5-8

TEXT. Radioastronemical observations by satellites can expand the range of wave lengths at which extra:
tarrestrial signals cun be received above 20-40 m and below | ecm .Measurements of the microwave sepctrum
of the sun may reveal that the drop in its effective temperature is caused by the fact that the
tadiation nasses through an inverse layer whose temperature is probably lower than that of the photospherc.
Radiatien of the moon in the millirneter range and below may furnish information about the structure and
clectric and thermal proparties of the moon’s soil. Rockets which will pass in the vicinity of Mars, Venus, and
other plancts may carry out measurements of electromagnetic radiation from these planets over a wide
frequency range Sporadic eruptions of the sun which are closely related to magnetic storms. 1onospheric
disturbances affecting short wave radio communication, and other phenomiena can be observed more
tlearly from satellites Investigation of the sporadic cruptions of Jupiter below 14 M may reveal their cause

Card 1t
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AVTIORS " ‘ktov. Ye,A., Getmantsgaec
Gineturg, V.,L,

[ITLE: Radic-astronomical studies us:ing .-
satelli'es and space rocke<s

s . . Akademiya nauk SSSR, Iskusstvennyye

FERICDICAL: No.7. Moscow, 1961, pp. 3-22

M XT In a previous paper (Ref. !,

oanzturg, 1.5 thklaeskiv UFN, €6, 157

applicationzs ot ortificial Farth sar 1
dirnesed,  The jre-wun' poner extends !
Fertrcular attentaon 1o furdamental o
dr~cunsrons of specific forms -7 oy
‘s the follawing sections; 10 ¢
Svmeasurements of sporadic radin oen.
'V orosmrc radio emissien and the roal
tourses ., 4%) radin emission in the 1!
the planets. Y atudies of the 1onc.
wedram., The f1rat part of this wpape:
A< 1-3 wm, Tle high-frequency radi.

card }/ :U
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moon can be itnves® igated with the ai:
while the observaticn of this emix~>
m:llimet ¢ wavelengths 1s of grea*t o°
styronglv orsorbed o the tropnsph:ve
emisston n these wavelengths sheu b
etfossive temperaturs of the sun stio
wh:le that -f the m.on should be ~
in:lude ~he synchrotron emission dur

circulatine in =¢iar magnetic fields.

spestrum of ‘he sun .t mav Le poss:l .

the offest1we *emperatare on wavelrn. » :

passage of the radiation throuch tie r: crsin. Tove wb
temperature 1s apparently lower than ti.: € the pbotosphers

The apparatus which should be set up ~u - ifi 1t earch
in order to measure the high-frequen:y - ..t ani ilun.r ratdtus
emission need nct daffer to any grest v- .7 o.M RV
‘surface” opparatus. The linear dime be et o
{(mirrors) need not be very large since ti: Taroclime ne
moon and the sun are of the order of 1! r o axamnte

A = 0,1 c¢cm the mirror diameter turns - .-

Card 2/10
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L
Tas flux of solar and lunar radio ekission can only be mcasured’
with antennas having high directivaty which would require
"oriented” satellites., In the cansn of space rockets luunched so
that they rench the neighbourhood 6f Mars, Vepus and other planets
in the solar system, the radlo meapurcments can be curri«d'uug in

a wide frequeucy range, C.H. Mayer, T.I, MeCullough and :

oV, Sloanaker (Ref,51 Proc. IRE, V.30, 2606, 1955) ana L.E. Alpop.
oA Glorgmaina, C,H. Mayer and C.W. Towvpes {ilef, 7 bariz ‘
Symposivm on Madio Astronomy, Stanford, Californin, 19359) have,
adveady measured the radio emission of Venns and pars on centimetre!
wioves using o radio telescope with o poraboelic wirror 1i5 m in '
diameter, On A = %.15 cm the ef(rctive temperature ol Fars was ||
found to be 220 & 75 K, while for Venns the corresponding figure '
1 600 ©°K. These measurements reprerent the jresent limit of radie
astronomical apparatus, On the othey hond aitenpts to extend i’
these measuremonts to longer decimetve vaves,or even wmetre waves, -
w311l meet with serious difficulties, n tact, sincee the omission N
of Mars and Venus in this range is of {hereal character its.
intensity should be proportional to A%, and hence in order to
achieve the same power at the output cof the antenna as in the case
Card 3/10 -
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of the shorter wavelengths the area of the antenna must be ;j{
Inereused in proportion to )2, A wirror having a diancter of
about 130 wm is adrewly necessary ot . o} om, In the case of'a
space rocket, on the olher band, the antenna dimensions can be
reduced very considerably, e,g, down to L ~ ), The sporandic solar
radio emission has been extensively studied an o wide wavelength
range beginning at o few cm right up to L7 1¢ m, It has been“
established that the slowly varyving (in time) comjponent is
associated with sunspots, The other (nm|unfnt ol the sporadic radio
emission takes the form of short bursts, These are due to ihe L'
"adio emission which dis largely associated with solar corpuscular i
streams and also solar cosmic rays emitted {rom chromosheric
flares. The study of the spectral characteristics of these bursts
and also the time dependence of the intensity,is of major
importance to any detailed theory of the sporadic radio ewission of/
the sun, The sporadic solar radio emission is algso of great
interest from the geophysical point of view. The corpuscular
streams which are responsible fer these Lursts are also responsible
for geomagnetic disturbances, radio fadeout on short wWaves,
ionospheric disturbances, ete. A consideration of the expcrimentél

Card 4/ 10
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material available so far shows that in the case of A 2 4u~50 w
tbe study of solar radio bursts can only be ¢ .rried out with tﬁé
019 of artificial Earth satellites with erbi:e: iying above thﬂ‘
ﬁ saver maximum., satellites will ulse be usst ' for A 7;3£ ;.
iresently available data (C.uW. Allan, Astrond - cal '\n;jii&s
‘,l.u:‘ulnn. Athlone Press, 1955, Ref.145, and [)_}",,. Inekwe 1, I-'.f»nthl.‘,'
AOT: Roy. Astr. Soc., V.1106, 56, 1us6, Re(, 10} rveored that thé
thlO bursts on A g %0 m should bhs grnerated at }f,utive)y ]Jw
:fl:n‘.lnts in» the corona, namely R/Rg € 2. ). ooother hand the
Teoviar solar corona is known to extond qt oo Lo te /R TTIeen0
an nossibly to even greater distajices, Tt mavw Loy re tc )
v c?ed that the burst component of thn npnrukic i radio
, s1on should be obserwvable ur to o TR TRV Jonsoany
cticrmation on bursts on wavelength in excns. 1 20 0 wonld Lo of
imieerable dnterest from the point of view of Lo Loracs of the
9olar corona. Satellite ap;aratus desiened oo cord solar
could nlso be used to detec: e burets . writer,
ctvlarly dnteresting informatisn ale vt (- T Dovnts would
©oond to the wavelength range Velew Do oo, : ~woos the
iz radio emission and the radio emissnion of dicer t CUULICES,

Lt B0
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It 28 posuted out that presently available data oot
Measuwerssle o0 the spectrum of the aon=thermal ooy e

erpissicn oo AR 30 m obtained with i Al ol rtiticial ¢ rth
satellives canuld lead to more accur te inlforeation on (e Y]
COncentrat ion. 4 Inter-planetary :y cs for hnoun rargnetic taelds

1

iLe Convoruely, these measuroments -hould Joad to o accurate

values for 0 S0 4pa Las concentrat ion can be deternined

voadic=1strorgmical studies using ..,

independertly,  Lccurate satellite ncasurements of t].¢ spectrum
COotha i oo o Loude radio emission should be carricd out from

hivh orbits so e 1o tinimise ilonousphaoric effects, Recent rocket

andt setellite caivransnlg show that the electron concentration
above the F-layer Jecrcaces with altitude rather slowly

Wasbke Altpery, =5, Jobryakova, E.F, Chudes senko, 1.5, “hapiro,
UFN, V.65, 161, %54, Ref +27). It dis estimated that in order to
minimise ionesovheric cfiects.tha measuremcents of extra-
terregtrial racdio caission on wavelengths greater than 1 m should
be carried out from satellites having an apogee in excess or

1000 kn, Inter~piunv.ary absorption of radie waves way become
important in satnilite measurements, Table 2 rives the cstiunated

ubsorgtlon in dinysr-planctary space for 100, 1, and v.ul cicetron/
Card 0/10
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cm? where ¢ is the path length in cm. The optical thickness 1
given in Table 2 was calculated from a formula given by

V.P. Ginzburg (Ref.zsz"Propagation of Electromagnetic waves in
Plasma", Fizmatgiz, 1960). This formula reads;

-2 13/2
107N ° .
il 7 s (17.7 + 1In — ] ¢ (1)

Radio-astronomical studies using ....

and holds for rarefied plasma for which (n - l)ﬂ?]. The values
given in Table 2 are very approximate but nevertheless it is to be
expected that the absorption should become appreciable beginning
with X ~500-1000 m, Another interfering effect in the range

A'Q 200-300 m may be due to corpuscular streams, A consideration
of available satellite and rocket data {Ref,1; as above, Ref,2:
F.T. Haddock, Amer. Rocket Soc. No.794, 1959, Ref,%: A.C.R.Lovell,
Proc. Roy.Soec. A253, 494, 1959, Rer,4: J.P.1. Tyas, C.A.Franklin,
A.R. Molozzi, Nature, 184, 785, 1959) suggest that the satellite
antennas should be of a simple form. It is estimated that there
should be no intensity difficulties and anfenna dimensions of the
order of a few metres should be sufficiont. As regards the radio
Card 7/ 1c¢
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emission of discrete sources the wavelength range 20-50 m is of
particular interest since it is inaccessible tn terrestrial
measurements. Here antennas having linear dimensions of the order
of the wavelength are estimated to be adequate, In order to
achieve angular localization of discrete sources and to determine
the details in the distribution of noun-thermsl cosmic radio
emission, one could use the diffraction of extra-terrestrial radio
emission by the moon and the earth., FEstimates of the radic
emission of terrestrial and planetary radiation belts are more
difficult., Nevertheless, very rough calculations indicate that the
intensdties involved should be detectable from artificial earth
satellites, and it is precisely because these estimates are
difficult that the satellite experiments should be carried out.
Finally, satellite and rocket measurements can produce information
about the radio emission of the terrestrial and planetary
atmospheres and also about the inter-planetary medium., It is
suggested that the most promising method of measuring the electron
concentration in the ilonosphere and in inter-planetary space is the
method involving the measurement of the group delay time of audio-
frequency modulated rignals transmitted from artificial earth

Card 8/ 10
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satellites (E.Ye. Gershman; N,A, Mityakov and V.O. Rapoport,
Ref.37: Izv, vuz, Radiofizika, Vol.3, 949, 1960). It is suggested
that a review of available information indicates that the above
radio-astronomical observations can be carried out with relatively
simple apparatus (this refers to the radio apparatus and the
antennas). The authors therefore expect that satellite and rocket
radio-astronomical observations will attract censiderable
attention in the near future.
There are 1 figure, 2 tables and 39 references: 19 Soviet and
20 English, The four most recent English language references read;
Ref.3: as above.
Ref.10: A.R. Tompson, A. Maxwell, Na‘ture, 185 849, 1960.
Ref.31: J. Van Allen, Nature, 183, 430, 1939,
Ref.39: A.G. Smith, T.D. Carr, H. Bolllagen N Chatterton and

F. Six. Nature, 187, 568, 19¢0,

Radio-astronomical studies using
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iy oarg, Vitally Lazurevich, Corresponding Member, Academy of Scienczes USSR
i ' o ‘ . : e A - +he
Koomichesliye Juehl u Zemli 1 vo vsclennoy (Commic Reys at, the Barth ana in the
Uriverse) Moscov, Tsd-vo "Znamiye," 1961, 46 v. (seriea: Veesoywznoye
chahehestvo 0 wapprogtraneniy poli'biche:s‘z;n:h © panchnykh zneniy.

Viol: Fizika 1 ihimlysy no. 11) 26,000 coptes printed.

pi,: I, B, Foynboy; Pech, Ede: Yoo V. Savchenko.

PURPOSE: Thds pooliiet 18 intended for readers interested in ths phenome:non of
cosmic T4Y3.

wpsses briefly the origin, natwre, snd properties

cogmle rays. The theory of the phenomenoh of cosmic rays 1s exardoed,

erd methods of irvestigating such rays are 2escribed, Ineinded are &

aigcussion of our and other galaxlies 88 the source and origin of cosmic
rsy3, N prelysis of their chemicel compositlon o:m’. cn-;?:-{j; gpechiun fm'%
palance, and an srvestigation of the mechanisn of particle accalerntion,

AWERAGE:  The booirlet disc

ool 1/2

Seriya IX,



"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5"

Cosrds Rays nt the Earth (Cont.) 507 /57105

The priueiples of rudloestironomy as the most lmportant tools of investimntiligy
cosmic rays are discussell, No personnlities are mentlore!, Thepe av o
n:lererces, all 3ovict,

TAOLE OF CONTENTS:
Intioductiou

Primary Cosmic Reys st the Ewrth'o Surfoce
Cacmlcal compoaltion
Energy spectrum,.  Tootropy of cosmlc rays

lxloastronony ard Cosmic Rays
Iivture of cosmic redietion and cozmiz rays
Coszmic rays ir the uriverse

Origin of Coomlce Rays
Energy Yalance, Sources of cosmic rays
Arzeleration mecharism
Conclusion
Bitliography
AVAILABLE: Library of Congress Ji/rag/mn
Cerd 2/2 11-5-6




OVED FOR RELEASE: Thursday, September 26, 2002 CIA
, -RDP86-00513R000515130010-
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R00051513001]695E'—"

33305
2% 20{u2, 1806, wﬁ) 5/560/61/000/010/003/016
D299/D302
17 2900
AUTHORS: ‘ﬂgmggpgrg.wv. L., Kurnosova, L. V., Logachev,
V. 1., Ragorenov, L. A., Sirotkin, I. A., and
Pradkir, M. I.
TITLE: Study of charged-particle intensity during the
flight of the 2nd and 3rd Sputniks
SOURCE: Akademiya nauk SSSR. Iskusstvennyye sputniki
7emli. no. 10. Moscow, 1961, 22-33 /){/
TEXT: During the 1light of the ond and 3rd Sputniks, the flow

of charged particles at 8ltitudes between 187 and 339 km end
1atitudes of ~-65 to +65° was recorded by means of a telescope
consisting ot 2 rows of gas-discharge counters; the telescope was
part of measuring gequipment for cosmic rays. As a result of the
measurements, the intensity of the charged particles and its
latitude dependence were determined. The counting rate N_ and

(o]
Card(:::>




"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5"

11305
8/560/61/000/010/003/016
Study of charged-particles... D299/D302

the global intensity J 1 at various latitudes are listed in a

table. It was found that at all latitudes the recorded intensity
was several times higher than the intensity of cosmic rays re-
corded in the stratosphere and in free space beyond the earth's
magnetic field., This difference is particularly noticeable in
the region of the geomagnetic equator, where the measured inten-
sity was six times that of cosmic rays. Several regional anoma-
lies of intensity were observed, apparently related to the anoma-
iies of the earth's magnetic field. For the entire track of the
space-ships, detailed graphs were made of the time dependence of
the intensity and hence of its dependence on geographical coor-
dinates and altatude of the space-ship. From these graphs, maps
were made of the intensity distribution on the earth's surface.
It is noted that, with repeated passage of the space-ship above
the same terrestrial point and almost same altitude, the recorded
intensity differed cometimes from that on the first passage; in
some cases, the intensity was almost double., This difference
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wag particularly noticenble at high latitudes. As the orienta-
tion of the apparatus changes during the second passage, this
difference in intensity may not be real. The obtained equi-
intensity lines for the south-Atlantic and southern anomalies
constitude a slight refinement to the earlier obtained data (in
the references); the maximum number of counts in the southern
anomaly was 60 per second, and in the south-Atlantic anomaly it
vas 70 per second. The anomalies are particularly great in the
Southern Hemisphere. The intensity distributions in the anomaly
regions, recorded at altitudes of 306 - 339 km and at altitudes
of 187 « 265 km during the two flights, differ from each other.
This difference is apparently due to the different flight-
altitudes. The connection between the anomalous structure of the
radiation belts and the anomalies of the earth's magnetic tield
is evident; it would be premature, however, to assume that the
regional anomnlies of the magnetic field on the earth's surface
have a substantial influence on charged-particle flow up to
altitudes of 200 -~ 300 km. The many anomalies in the South- and
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North-Pole regions, their disposition and variation, suggest
that these anomalies are the edges of the outer radiation belt

of the earth. The latitude dependence of the intensity is shown
in a graph (for the Northern Hemisphere); it is noted that,at
high latitudes, the increase in intensity ceases. The obtained
data on the intensity distribution give evidence of the edge
effects of the radiation belts at 200 - 300 km altitude and of
certain peculiar features not observed previously. In particular,
the great temporal anomalies are noted; thus, the "northern ano-
maly"” recorded on August 20, 1960, at 7 hr. 40 min. (worid time)
and the south-polar anomaly recorded on December 1, 1960, at 14
hr. 22 min. These anomalies are apparently due to solar activity.
The line of least intensity (the "radiation equator") is shown

in a figure. With regard to the composition of the radiation,

it is likely that the increase in the counting rate (as compared
to that from primary cosmic rays) is due to protons with Ep‘

.
-

60 Mev; although no definite conclusion is possibie as yet, it
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ig assumed (as a working model) thut the inner radiation belt

if formed by protons and that the number of electrons of energies
higher than -~ 2 Mev 18 small. The above results confirm the
existence of a high-intensity region down to 200 km altitude
(from 1000 km). On the other hand, the radiation at 50 - 150 km
is practically independent of altitude., The altitude dependence
of the intensity (for 200 - 2000 km) is shown in a figure.
Tentatively, the altitude b and the atmospheric density p can
be expressed by the value::

h, km 100 150 200 300 400 500

o, gneen™> 1077 107" 10712 10713 2 x 107t 2 x107° }/

h, km 600 700 800 900

6

v ognoen? 6x107'% 2x107® x0T 3 x 10717 0717
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On the basis of the incomplete data available, the internal
radiation-belt in the equatorial region for altitudes above 400 -
600 km can be approximated by a very simple model, where only
ionization losses are taken into account. At higher latitudes,
the pattern is more complicated; it becomes necessary to render
more precise the composition, spectrum and altitude-variation

of the charged particles. At altitudes below 400 - 600 km,

considerable deviations from the formula J ~~ -1 oceur, This
is due to diffusion ot the particles in a direction transverse
to the magnetic field; this diffusion mechanism is related to
collisions between particles. A second diffusion mechanism
exists, related to the presence of electric fields E which
cause particle~drift. The diffusion processes require further
investigation. FPFinally, the radiation dose 1is estimated beneath

a layer of matter of the order of 4 gm/cm'2 at an altitude of
200 « 300 km., Assuming recorded proton energies {in the equa-
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torial region) of E_2> 60 Mev, the daily radiation dose consti-

tutes approximately 30% of the permissible dose. In the region
of the south-Atlantic anomaly at 300 km altitude, the radiation
dose is by an crder of magnitude higher than at the equator.
There are 10 figures, 1 table and 10 references: 7 Soviet-bloc
and 3 non-Soviet-bloc (including 2 translations). The reference
to the English-language publication reads as follows: S,
Yoshida, G. H. Ludwig, J. A. Van Allen, J. Geophys. Res., 65,
807, 1960,

SUBMITTED: May 15, 1961
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AUTHORS! Ginzburgy Ve Les Rukhadze, A. Aoy and 541in, V. P.
TITLE: Electrodynanics of crystals and the exciton theory

Vd
PERIODICAL: Fizik@'tverdogb tela, V. 3y NO: 6; 1961, 1835 - 1850

7ExTs The present papeT gives 8 deteiled theoretical treatment of the
general problen of the appiication of the electrodynamics of matter with-
spatial dispersion to crystals. The authors confine themselves particu-
1erly to the investigation of the approximations one obtains when one
works with aij(hgﬁ), the tensor of the complex dielectric constand.

First the fundamental equations of the electrodynamics of matter with®
gpatial dispersion are written down. They are in the usual notations?
= >
» 1 aD! 4ny 2, 1 3B = 2 10 %
- - . " ™ o — - . - _‘,—\v
curld = = 55+ Folo) aivD'=dng ) ourlE » =z 531 8iV3 o;F e(B+1vE ),
the force acting On,2 point chaIge noving with velocity vy for the

electric indugtion '+ one has 3 /ot = AE/dt + 477 For plene monochro-
matic waves, L' and b are interrelated by

card 1/17
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Electrodynamics of... , 8102/B214

D7 (k, w)=s,(0, W)y, o) Ei(ky @) =15} (o, W) D)(o, K, (1,6)

4, (o, k)=f dx IJRe‘(“’"‘“’lu (,R). 1,7

¢

For crystals one has
Dir, w)=[dre (s, r, ¥)E,(¥, o),

(1,8
Dk, w)=[dKe, (s, k, K)E,(K,q).

It is shown that in crystals in the optical region the tensor gij(w,'ﬁ,}?')

-y
¢an be reduced to the tensor &1k(u,k) in the usual way. If the normal
1(kf-3) 2 2 i(kr-ut)
’ B, - B e Ny
. 1 0,1
= constant (spatially homogeneous medium) one has

. =
electromagnetic waves have the form El = E;le

-

-t
E = constant, B
0,1 o]

for Jo = 0,
Caxrd 2/7
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Electrodynamics of..,

D= —--(kB], B=--[kE],

D' = S (kE — k(kE)}, i

e By RE ke £, =0. |

1 ﬁ

=1 (2 or || denote the

o %) ™ 2
or, in the detarmirpntul representation B, (u)k) = &ij(w,k)-k b, 4tk k
- -1

i) (s
[ %137 ¢ ~13(°"' MRS R A

determinants of the Byyte‘ of linear homogeneous equutlons) Starting from
these equatiorns the authors investigate in the following the properties
of the tensor Ei ‘,4) in crystals, as well as the possibility of calcu-~

= 0, or A

lating this tensor guantum-mechanically. First, the effect of taking in-
to consideration the space inhomogeneity is 1nvcntibuued (1. 8) may be

written in the form :,. w,x,k') =E;6"'-k Zrb)- (

z1
is an arvitrary vector of the reciwrocal latt ice, The relation viiveen
Card 3/7
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<

D' end E is given by

Ao 10— KB, 1) Nl (o, Iy (kor 258, ) =0, (2,3)

whose dsterminsnt leacs to the dlanersion eguation A\(y,K) = 0 with roots
(A ul(k). If a1l terms with b £ O are eliminated from (2.3{which is jus-

tified for the_region with k«‘bru1/a,' (cb wc/a considered here one ob-

tains for BH(: ,k) 1alogous to (1 13): i(kh) - kéV + mz/cz)cij(m,?)Ejsﬂ

Here eij(u,x) ¢iffers from 513 (u k) only by terms of the order of a/\g
In optics, not only is \n/k ,2 Z1, but it can also be assumed that a/b
- an/k %1 (a-lattice constant, Ao-vacuum wavelength). This is done in

the followzng, i, e.y the spatial dispersion is.assumed to be small. One
may then expand &, (w, k) in series of powers of ¥ and neglect‘termg of

% 4
higher order *han the second. Near the absorption lines where some com-
ponents of ¢, () veconme very large one must expand analo'ously the recu»

(u/c xe 88

rocal tensor of (1.6): & i (0,K) = é;;(m) + 131J,é %a + '131m
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density in the approxization of the perturbaticn theery. This result iss
37 ey w)= 2y oy W) B (k- 2wb, w) (4,4)

2
te,
e, Jo) ==l 2 (o, K) == Y ey
-

- - ki hrg 3
AW legey (ﬁ- *reaq (h,p‘)'“(pﬁ sy of rspj)"“
)

v Jm.m ‘fxw W - W ot Wy
o fl,m ¢

(;n'e"'“‘"—o—e"'""‘p )..-(f” ‘hr5+edkr3p ),,...

- . )
W Wy Wy

N . .« . (A NN s
It may be assumed that the Va;uc.of£4j\a,k/ is ermined by exciton

i i. e., the 7 1 ies ¢ d w ere the frequencies
transitions, i. e., the Trequencies w_ an 1 in .3) q
of "mechanical excitons" in the crystal., The exciton

8
stationary, i. e. the w  are complex. One gan expand (

At N ) .
0-1 into a series of powers of ¥ and thus obtains fernulas rnalogous to

iJ
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AUTHOR: Ginzburg, V.K.
TITLE: 0n the 1a#~;f‘;ﬁorsy conssrvation and the expression

for tho energy density in the electrodynamics of an
absorbing and dispersive medium

PERIObICAL:,IzvestiyA vyaahikh uchebnykh zavedeniy, RadiofiziKa,

1961, Vol.4, No.l, pp.74-89
TEXT: There seems to be some doubt, from the macroscopic viewpoint,
as to what constitutes the energy density of a medium when
absorption is present, On the other hand, a physically
comprehensible expression for the energy density can be formulated
in the microscopic approach, The author first considers the
macroscopic approach in the fosam of electromagnetic waves passing
through. a non-magnetic, isotropic medium. It is known from plasma, [
theory that the following equations hgldf

4z (s

(¥4 uz u’v
P e e T I et T i W 01 -
wlo 1) ul Am(u? 4 ) m

(where N - electron concentration and v 1is the number of
* Card 1/6



"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5"

26947
S$/141/61/004/001/007/022
On the law of energy .. E133/E435 '

collisions of electrons with other particles). It can be seen
that two simplifications are possible: if w2 L V2 the
dispersion can be neglected, whereas in the opposite case
absorption can be neglected. If dispersion is absent

o HY MY (9).
W WO w7 o )
P L L LA 1
holds, w‘°) is mometimes referred to as the energy density in
the medium, A similar expression can be derived from

oD oW, . _ 1 de)g ) dedp e
Ec’or" ot ' We= g de 16z dt ' °

(10)
W= W, + Hbn, :

It absorptioh is absent, the entropy is constant and wie) (or W) .
‘represents the internal energy (in the thermodynamic sense). This
is untrue if absorption is present (WE, for example, can even become
negative). ' This does not contradict the necessity for entropy to
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On the law of energy ... E133/

1 energy.
ase, since W(°) does not novw represent thedi:$::2:ers'a'z
;;zr:uthsr next takes the microscopilc approach and.
plasma with the equation of motioni

n O oy E - ot (14)
o

o in the
This gives the first squation above for c;ic The field
medium is supposed to be quasi-mon?chroma

~

B0 = 5 | )™ + Ehe )

‘ . -l (15) .
CHO =y (Holt)e™ + Hy (e | |

. \ .

' ctions of time.
dhore B atio Ho(t)ﬁTeiot;iQZiz Z;r{;:skiﬁztic anergies of all
igztéa::izgﬁzt:gg'iﬁz en:igy of the field in the absence of
particles - is derived:
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i - ‘-E’ ' 4ne’N E.,E;
“/ = ¢ — == l bl ey aes -ttt Al SnauY .
e MK hig { m{wy -+ v’)} 16% (17)
—_

. — _ .
If absorption is absent ( Va«0), Wg = Wg. When V w& O:id VE
is always positive, It therefore seems. reasonable ta consider,

W as being the average energy density of the medium, It is
pointed out that the equation ‘ :

s:,g'?ﬁ
‘ - o (24)
;;-“”{uWHEJﬁ]+iEynH mN et

’-—“——‘-M-:‘w . : . i K 3 H'
(ks b 77:’ 9 ( ..__‘Ef:"_’i\_'-_)g?fﬂ_*.ﬁﬂ_ﬂ}:
'a'i(M T TR TR [

16

v

derived from plasma theory and the expression
OKPPM&MMwﬂwff&uMHé
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e*Nwy (65_(.',;. - E, a_f;") p— T:_:-dw“Eﬂ;]HE;Hd};
( i3

L eNug [OSg
T oo L\ dt

I W N L
1 4 _m(mui-{-v')ﬂ k dw )- m(‘"()"*“"!) ' m("%.*-y’)" (dtll)..'.

(25)

derived from the phenomenological equations both represent the
same model and, hence, may be equated. This indicates that the
terms on the left hand side of the latter equation cannot be ,
defined exactly as representing certain types of energy {e.g. as due
to change in the internal energy etc). The expression for the '
energy in the plasma is next considered in more detail (in terms of
an electron distribution functica and collision integral). An
equation representing the law of censervation of energy is thus
obtained: ‘ . _— ' o

g K)o £ v EH] - v g do.

vl T A 2 (34)

Here, the last term on the right represents the energy transferred
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-

to the heavier particles by the electrons. This is small and can
usually be noglected. It is shown that the equation given above
for Wpg does not always hold, The author finally considers the
valocity of propagation of a quasi-monochromatic signal in an
‘absorbing medium, From the expression for WY he obtains

J
cn

YeReye - o8
T T e (44)‘
'

for this velocity, It is noted that the use of this expression

[
”

for W§ (which is not always true) might be justified by the tagt |
that this gives a minimum, An appendix gives a formal discussion
of Poynting's theorem for the general case of a quasi-harmonic
field., There are 1 figure and 7 references: 6 Soviet-bloc and

1 non-Soviet-bloe, ' )

ASSOCIATIONS: Fizicheskiy institut AN SSSR (Physics Institute AS USSR)
Nauchno-issledovatel'skiy radiofizicheskiy institut
pri Gor'kovskom universitete (Scientific Research
Institute on Radiophysics, Gorkiy University)'”

SUBMITTED: October 21, 1960
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Somo problems in journal publishing in the field of physics. Vest,
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1. Ghlen-korrespondent AN SSSR (for Ginzbhurg).
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AUTHORS _Ginzburg, v.l. and Zheleznyakov, V.V.

L irer sppaeb i FOHRTARS

T1TLE: Noncoherent Mechanisms of Sporadic Solar Radio Ewmiss
i in the Case a netoag¢kiye Coron 1 lasm
1LR10U1CALalonA§Qronomgc esggy zﬂe na&, i&CX, Soi. gé‘ éo?n
pp. 3 =~ 20

TEXT : Noncoherent mechanisms of sporadic solar radio
cmission are reviewed, taking into account the inf luence ot the
magnetic field. The emission 1s conventionally described as
noncoherent when it is possiblie to sum the emission intensities
ane to separate particles (taking re-absorption into account)
iaut tie intensification of the waves in the sy=ten itseli can
he agnored (for example, in a stream of particies). 1t is
nown that nouncoherent mechanisms can be responsibie ftor the
intensified radio emission above sunspots and for bursts cti
type 1V ana V. Bursts of types 1, 11 and 111 cannot be
connected wita noncoherent radio emission ot cither the
bremsslrahiung or the Cherenkov type. 1t 1s also naown it
types 11 and 111 bursts cannot be connected with noncober-ut
emission of plasma waves in isotropic plasnma.
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_oncoherent techanisms of Sporadic 5olar Radio Emission in the
case of a Magnetoactive Coronal Plasma
Ihere are 47 references: 20 Soviet and 27 non-sSoviet,

ASSUCTATION: Radiofizicheskiy in-t Gor'kovskogo gos.
universiteta im, N.1. Lobachevskogo
(Radiophysical institute, Gor'kiy btate
University imeni N. 1. Lobachevskiy)
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S/033/61/038/002/011/011
3,/570 (6%, /172, 11%2) £032/E414

AUTHOR: Ginzburg, V.L.
TITLE: On-the Nature of Radio Galaxies

PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol.38, No.2,
pp.380-382

V.A.Ambartsumyan (Ref.1), B.A.Vorontsov-Vel'yaminov (Ref.2),
G.R.Burbidge (Ref.3) and 1.5.Shklovskiy (Ref .4) have put forward
arguments in favour of the hypothesis that radio galaxies of the
Cygnus A type are not colliding galaxies. On the basis of these
papers (and particularly Ref.4) and of the available observational
data, one may suppose that strong radio jes belong to a type

of galaxies which at a certain state in their evolution rapidly
d turbulent gas which "carries” a magnetic

field. (Ref.4) relates the rapid ejection of
cosmic rays in radio galaxies to a corresponding increase in the
number of supermova explosions. The assumption that the number
of these explosions rapidly increases can be reduced to the
assumption that a sudden process of star formation occurred in the
radio galaxy (characteristic time Toﬂv107 years), However,
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taking this as the starting point, the present author considers
that it is possible, at least in principle, to avoid the
introduction of the supernova mechanism. In fact, the efficiency
of the acceleration process is very dependent on the presence of
strong turbulence or compression of the medium, This appears to
be the reason why the explosions of supernovae lead to the
generation of cosmic rays, The gravitational compression of the
galaxy (or its central part) which is accompanied by the
appearance of motions and irregularities in the gas (instability)
with subsequent star formation should also lead to the generation
of6iosm1c rays, 1t can be shown that the necessary energy (up to
10 erg in the cass of Cygnus A) may be of gravitational origin,
In fact, when a cloud of mass M is compressed into N regions
(protostars) with masses m and radii r, the gravitational
energy is reduced by a quantity of the order of wm2N/r = wmM/r,
When valoleo, the energy ~10 1 erg corresponds to m/r ~1023
and hence r~l0rg when m~100 Mg, Thus, there are no
energetic difficulties and the basic problem is the rate of
acceleration, The total energy B of a particle (rest mass

is given by
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ut Vo

iE : v '
il SR O e R Ty i )

‘ where only acceleration is taken into account, and u i; the

. velocity of random motions, V 1s the systematic rated: aion R
! compression of a medium having a characteristic linear dime : the'
" € is the characteristic linear dimension of i{aegularitiea n1t

i velocity and . .the magnetic field, and varc~10 is the veloc hy

! of a fast particle along the line of force, Assuming in a roug

- ; approximation that .aj. and ap Aare constant and that the

. acceleration from: By = pca to E~10 pcz occurs in a time To
i we have

3 B
Empce® T 100t oy g~ ~ 107 2

| According to the above two equations, we have the following
! spetial cases .

4

, C8) @ =0, 407 6) o5 =0, 45 ~107. 3)
. Card 3/4 .
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' Systematic acceleration in separate protostars is even more

i effective; for example, when R ~10 3 and V-v105; only 10 years
. are necessary for ag to reach 10" and the energy to reach

| ~10 uc2, These estimates are said to be not unreasonable

i although it is emphasized that a more detailed analysis, taking
into account kinetic energy dissipation of other effects would show
| whether the above mechanism can in fact be Justified,.

. The present papor was reported, November 28, 1960, at the full
.. assombly of Komissiya po radioastronomii Astrosoveta AN SSSR

. (Commission for Radioastronomy of the Astronomical Council AS USSR),

' There are 9 referonces: 8 Soviet and 1 non-Soviet,

% ASSOCIATION: Fizicheskiy institut im, P.N,Lebedeva
Akademii nauk SSSR (Physiecs Institute imeni
P.N.Lebedev, Academy of Sciences’USSR)

| SUBMITTED: December 15, 1960
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A-ray scattering in crystals with formation of excitons. Zhur.eksp.
i teor.fiz. 40 no,3:913-919 Mr 61, (MIRA 14:8)

1. Fizicheakiy institut im. P,N.Lebedeva Akademii nauk SSSR.
(X rays--Scattering) (Crystal latticas) (Excitons)
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AUTHOR: Ginzburg, V. L.

TITLE: Second sound, convective heat conduction, and exciton
excitations in supgroonductore

PERTONICAL:  Zhurnal eksperimental'noy i teoreticheakoy fiziki, v. 41,
no. 3(9), 1961, 828-833

TEXT: This article deals with the posaibility of observing the heat
convection and the second sound in superconductors, The fact that super-
conductive and normal currents with the densities jy and 35, respectively,
may occur simultaneously, ie bound to cause a convective heat transfer in
an unevenly heated metal., Within the framework of the hyirodynamical
theory of two liguids, the equations

Card 1/




APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5"

or757  87/056/61/041/003/010/020
Second sound, convective heat... B125/B102

SN Grmp vt Int. FrdnTia,
;?--VI#%!. #43.4"'.-0.
WLy LaSiT (1\'
Flemntnre Laimn LeLavn L>K\
follow immediately in linear approximation. The index O refers to the

unperturbed values and is neglected henceforward. Since the plasma
frequency wy ie extremely high, theArelation

. aS 13T, (3p 1 3p)y — (0S j Op)y (9p /9T, )
k' = (D' l — i‘. _\’. Pnp l( D T T p
( rym pyS1(9p /9p)p - @

follows from (1) for the propagation of'low-frequency waves. No low-
frequency sound propagates, if for normal motion in the superconductors
vV is of the same order of magnitude as in the non-superconductive state.

The attenuation in (2) is weak for V~v /1 €, where v ~10" is the
velocity on the Fermi boundary, l, is the mean free path on scattering
from impurities. Then 1. v/ ~108/y is valid, and even for 2 ~108 the
rigorous condition lrj\ 1 om muat be satisfied. However, even this
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condition is not sufficient. Nevertheless, the possible existence of
gecond sound is %o be taken into account. 1. M. Khalatnikov pointed out
the very sirong attenuation of second sound in superconductors. Spectrum
and character of excitations in the superconductive slate differ
epsentially from the corresponding quantities in the normal state. In
the simpleat case, the number of collisions .a proportional to v, whereas

in the superconductive state V 8 . Jn)v/vo. If the Fermi surfaces have 8
complex structure and if there is a sufficiently large number of ex?ita~

tions, V 8) may be much emaller in the superconductive state than V' in
the normal state. The situation may be more favorable with transverae
collective excitations (excitons), since collective pxcitations are weakly
gcattered in the case of long waves. The gcattering of phonons and long-
wave excitons (photons) in non-conductors is an example. Both the char-
acter of excitations and the law of their scattering in the important
long-wave range are insufficiently explained for excatons in super-
conductors. For the predominating excitons with a sufficiently large wave
vector q, the impurity scattering cross section may largely decrease since
the excitons are very large. The transport cross section for the elastic
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scattering of a pairogrom impurities in Born approximation reads
2 X P2 v 2
. 2as J g““(“'“"(y@”'“r”—rd (1-cos®)8in0d0,

rh
;
.
A

Otr h4 q sin (8/2)

o' 0
and if qa €1 one finde otr-mal&?/xﬁ“. LI iy very small if qa®1. A

considerable number of pairs is probably weakly scattered from impurities.
It is very prohable though not yet proved that in the case of exciton

excitations, V 8 is many orders of magnitude smaller than V M/, The

author telieves thal there is a group of excitaticns, which occurs rather
then the exoitons with low friction. These eycitutions might contribute
pubstantially to the transfer phenomena and al.cw for the propagation of

: - 2 m/ . .
second sound with the velocity Y ax J‘ssexT/"nexLex" Sex’ cex’ and ?n ox

are the contributions of the excitations under -ornsideration to §, C, and

Cn° Cn ex’sex’ and Cex change considerably from cne metal to another.

These quantities are relatively large only in Pt ard Hg. If there is any
group of excitations with a sufficiently low friction, propugation of
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second sound is, in principle, possible even at very small values of

and 5 . 1In the case of Pb and Hg, a substantial contribution of
n ex ex

exciton excitations may be expected. A. A. Abrikosov and L. P. Gor'kov
(ZhETF, 39, 480, 1960) doubted the existence of o Knight shift of
frequencies in superconductors. The Knight shift can possibly be
explained by the offect of a strong magnetic field on the exciton levels.
The diamagnetic effect is insignificant for emall particles. The author
thanks G. P, Motulevich for discussions, and L P. Gor‘kov for hints.
There are 26 references: 10 Soviet and 17 non-Scviet  The three most
recent references to English-language publications read us follows:

A. Bardasis, J. Schrieffer. Phys. Rev., 121, 1050, 1961; P. B, Miller.
Phys. Rev., 121, 435, 1961; G. M. Androes, W. D. Knight. Phys. Rev.,
121, 779, 1961,

ASSOCTATION: Pizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR

(Physica Institute imeni P. N. Letedev of the Academy of
Sciences USSR)
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_i/
AUTHCR: Ginzburg, V. L.

TITLE: Cosmic rays on the Earth and in the Uriveras
PERIODICAL:  Uspekl: fizicheskikh nauk, v. 74, no. 3. 196, 521.952

TEXTs The present article is a eynopsis or the origin, the -hemical compo-
sition, ard the properties of the cosmic radiation ard the ralio emissiocn;
of +he primary radiation, and on problems in radio astroromy. In ar
introductory note, %the author gives a short historical review and pointis

out some particulars of this radiation {as, for instance; its energy- the

highest energy recorded was 1019ev) which make it especially suited to
physical examinations. Although in such examinations the secondary radia-
tion is the chief phenomernon %o work with. this paper 13 jevoted to problems
of the primary radiation only. The investigation of the primary radiation
chiefly utilized sounding balloons. ard lately also rockets, stratosphere
air planes. and satellites. The chemical composition was determined with
the help of photoemulsions and Cherenkov counters. The energy spectrum is
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determined from the width dependence of the cosmic-particle flux (in a
range up to 15 Bev for protons and up to 7.5 Bev/nucleor for nuclei) or
from the particle number in smulsions es depending on @nergy {at highex

energies of up to 104 Bev)j high energy studies are almost exclusively
carried out via extensive air showers. In many ~ountrias. the primery
radiation ia :nvestigated as to composition, energy ani spatial distribu-
ion, but in splte of the quick progress it is not yet possibla to draw
final conciusions. The most important and so far doubtless results are
given in the following. First, the chemical composition of the radiation
and of the interstellar gas is discussed, using the conventional groups

L M H, and VE (light; medium, heavy, and very heavy). The most important
results are Listed in Taple '. After this, the emargy gpectrum and the
igotropy of the cosmic Tays are discussedj the conclusions deduced from the
atbsence of low .energy particles in the primary radiation are discussed and
the influerce of the sunapot activity 1s pointed out. The energy spectrum

-1
may be approximated by FA(> L) = KA/dr  when the particle flux 1s given

vy FA(>E ) (A - stomic weight of the particies. >t otal energy.. With
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£=5000 and p = 2.5 end L —E, for the three energy classes the following is
‘btained: F(E »10°Bev) = 5.1078, F(E>10%Bev) = 5.10"7, F(E »10 OBev)

=501O"2 particloa/md'steradian'sec. These considerations ere followed by
radioastronomic problems. The particular discussions concern the nature of
and of the cosmic rays (division into three
componentse i tion with continuous spectrum, thermal radiation
of neutrel hydrogen withA221 cm, and non-thermal cosmic radio emission;
the first component is th¢ bremsstrahlung of the electrons in interstellar
natter). The third compJnent which incides upon the Earth from all places
in the Galaxy, from gingle nabulse, and from other galactic systems 1is
discussed in detail. Data and photographs of the best-known sources of
radio emission are given. The origin of the cosmic radiation is discussed
in the last section of the paper;j the characteristic parameters of the
groups of nuclei are given in Talle 2. Particular attention is paid to the
accelerating mechanism to which the cosmic particles are subjected.
Finally, the following aims are mentioned to be the most importent ones in

- + . .
future resgesrch workr Flux measurements of e , €&, and ¥ i determination of-

1
the chemical composition at high and at very nigh (710 6 ev) energiesj
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1 1
more accurate energy measurements in the range of E »10 4 _ 10 5 ev and
neapurement of the coefficient of anisotropy. There are 18 figures, 2
tables, and 10 Soviet-bloc references.
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On the threshold of the sixth year of space era, Naukas i zhizn'
29 no,10:3-9 0 '@, (MIRA 15:12)

1. Chlen redektsionnoy kollegii zhurnala "Nauka i zhizn'";
chlen~korrespondent AN SSSR,
(Space sciences)
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Radiation reaction in the case of media with negative
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1., Radiofizicheskiy institut Gor 'kovskogo gosudarstvennogo
universiteta.
(Masers)
(Quantum theory)
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q,9000
AUTIIORS: Gershman, B.N. and Ginzburg, V.L.

—
TITLE: Some remarks on the propagation of clectromagnetic
o f=l
waves in an anisotropic dispersive medium

PERIODICAL: Izvestiya vysshilkkh uchebnykh zavedeniy,
Radiofizika, v.5, no. 1, 1962, 31 - 40

TEXT: This paper is concerned with the general theory of
propagation of waves in an arbitrary anisotropic wmedium which is L//

uniform in space and constant in time. Spatial dispersioa is
taken into account. A simple method is used to derive various
relations between expressions involving quadratic forms of the
wave amplitudes, i.e. expressions involving terms of the form
Eo'Eo' Eo'go and so on. Formulae are derived for the
derivatives of the components of the real part of the dielectric-
constant tensor with respect to the frequency. It is shown that
in the absence of spatial dispersion the group-velocity vector
always forms an acute angle with the wave vector, and the square

of the complex refractive index is always real.in the absence of
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%

absorption. The paper is concluded with a discussion of cases
where the above results may not hold in the presence of sp§t1a1
dispersion. The paper is entirely theoretical. Wo numerical
computations are reported.

ASSOCIATION: Nauchno-issledovatelskiy radiofiz%che§k%y institut
pri Gor'kovskom universitete (501ent1f19
Research Radiophysics Institute of Gor'kiy
University)

SUBMITTED: November 1, 1961
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Study of the operation of a magnetic thermonuclear reactor, Trudy
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AUTHORS: Ginzburg, V. L., Kurnosova, L. V.. Razorenov, L. A and Fradkin. M. L.

TITLE: Some investigations of the cosmic ray nuclear component and of the radiation belts of
the earth on Soviet satellites and rockets. Review.

PERIODICAL: Geomagnetizm i aeronomiya, v. 2, no. 2, 1962, 193-232

TEXT: 1) Measurements on groups of nuclei with Z 2 2.7 2 5,72 12w 14,2215 7 2 28 10 30,
and estimates of the relative intensity of the stream of very heavy nuclei (7. > 30) indicate that the nuclear
component of cosmic rays drops very sharply in intensity from Z = 28 to 7 > 30. 2) The nuclear-compo-
nent intensity increases in correlation with the solar activity; at cnergies E 10° ¢V, some sclective accelera-
tion mechanism on the sun accelerates preferably the heavier nuclei. 3) Measurcments of the latitudinal
effect show that, at energies between ~ 1.8 and 7.5 BeV/nucleon, the energy spectra are identical for groups
of nucleiwithZ > 2,7 2 5, Z 2 12to 14 (differences in spectral indices do not exceed 1010 20%,). 4) The
chatge spectra of nuclei indicate that the ratio of the Li, Be, B nuclear groupto the Z 2 6 groupis 53 15%.
%) The intensity maximum of the outer radiation belt shifted 104hm towards the surface of the carth during
the time interval between the launchings of orbital spaceships | and 11 (from Januaryto September, 1959).
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6) At altitudes of 200 to 300 km in the 6SN to 658 belt the radiation count 18 1 excess of what could have
been expected from primary cosmic rays; on the equator, the global radiation intensity is 610 7 times as high
as the cosmic ray intensity. This phenomenon remains still unexplained 1) Two radiation-intensity ano-

malics were discovered, viz.,the South-Atlantic anomaly at an altitude of 340 km and the Southern anomaly

at 194 to 340 km above the Antarctic coast, both being closely assoctated with the geomagnetic anomalies.
in August and December 1960, the lower boundary of the South-Atlantic anomaly was mapped at an alti-

tude of 265 to 306 km. There arc 15 figures, 7 tables and 70 references.
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5/051/62/012/003/003/016
E032/E314

AUTHORS: Qingpnmg*.V-L. and Glukhovetskaya, N.P.

TITLE: Dependance of the intensity of spectral lines on
thie eflective ionization potentianl ol an arc

PERLODICAL: gptaka 1 spektroskopiya, V. 12, no. B, 1962,
sl gy
’)ll - ‘,rl)

THENT: The authers report an experimental study of the
dependence ol the intensity of the spectral lines of various
clements on the amount of alkali metals introduced into an arc
discharge. The existence of this dependence was discovered in
1957 by S5.A. Borovik and T.F. Borovik-Romanova {Ref. 1 - DAN
SS5R. 20, 535, 1937) and D. Webb (Kef. 2 - mature, 139, 248,
1637). The theoretical explanation was supplied bY

$.L. mandel'satam (el D = DAN 555R, b, 559, 1938;

Ref. 4 - Lavodsk. laboratoriya, 6. 397, 19485 Ref. 5 -
Vyedeniye vV gpektral'nyy analiz ( Introduction

to Spectral Analyses)) and others. ilowever, it is stated that
a complete quantitative study of this phenomenon has not so far
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been available. Tn the present worlk the alkali clements were
introduced into a carbon dust in small amounts

!
\1\')'—‘i ~ 10770 and the minture was inserted 1mto a recess in
“he lower electrode. The alkali clements werc usually in the
form of oxides or cilorides. lu each case the effective
ionization potential vas computed using a formula reported
by 0.P. Semenov (28Ve AN $35R, ser. Cize, Y, 715, 1945 -

1

Ref. Y) ané Aeivs Rusanov (Spectral analysis of ores and

minerals - Gosgeolizdat, 1946 - Ref. 10). 2lots are reproduced
giving the intensity of various lines as a function of the
el'iective fonization potential ol a carboun arc. it is found
that both For spectral lines of neutral and singlv-ionized atoms
the intensity plotted as a function of temperaturc exhibits a
well-defingd maximun which occurs at a temperature lower than
that of the carbon arc, whose ionization potantial is of the
order of 11L.5 eV, The position of the maxima and the general
form of the curves are very similar to the curves comput ed

.

theoretically by Mandel'shtam {Ref. 3). It is concluded that
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the point of view adopted by Semenov (Ref« &§ - Izv. vyssh..uchebn.
zaved. MVO, fizika, no. 2, 103%, 1959) is erroncous. The

nroesent experimental results also show that lines with close
excitation potentials belonging to elements with different
ionization potentials bhave different intensity-versus-temperature
curves, i.e. they arce not homologous. For example, Pb and Zn lines
{26%% and %075 A) are found to exhibit this behaviour. It is
pointed out that two lines are homologous if both the excitation
ana ionization potentials are the same. Acknowledgments are

expressed to V.G, Koritskiy, S.M. Rayskiy and V.A. Fabrikant
for advice and interest. Acknowledgments are also expressed to

N.N. Danilovaand L.A. Lerner, wvho took part in the experiments.
here are © figures and 1 table.

SUBMITTED: February 27, 1961
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L 5/051/62/013/006/026/027
o E039/E120

AUTHORS @ Ginzburg, VfL..“nnd Glukhovetskaya, N.Y.

TITLE: "Notes on the article by 0.P. Semenova and
M.A. Levchenko. ("Dependence of the etfective
jonisation potential on the concentration of easily
ionised impurities in the arc discharge")

PERIODLICAL: oOptika i spektroskopiya, v.13, no.b, 19b2, BBl-882

TEXT: Iin previous work on the intensity ;of the spectral lines
of many elements present in arcs of elements with low v;, the
calculation of Vi eff of the arc plasma is made on the assumption

that the degree of ionisation of easily ionised elements 1s tar
from 1. Observations show that this is more correct than the
proposals of 0.P. Semenova and M.A. Levchenko (0pt. 1 spektr.,
v.13, 1962, 61l0). Comparison of the spectrum of a high purity
carbon arc with that from an arc containing 0.003-0.005w metal
impurity shows that in the former the spark lines C 11 2837.602
and C 11 2836.71 are clearly seen while in the latter these lines
are absent., This shows that the arc temperature is lowered by the
presence of the impurities, The substitution of Na, Ca or Li
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results in equal changes in intensity of the spectral lines of the

elements if the quantities of these elements correspond with their

Vi and atomic weights, This dependence of the intensity of

spectral lines on the content of Na (Ca etc) shows that there is //'
\

Notes on the article by ...

no threshoid and is in agreement with the theoretical work of

S.L. Mandel'shtam (DAN SSSR, v.18, 1938, 559). quantitative
calculations on arc processes are only approximate and the arc
temperatures are taken to be average values, OQur estimate of the
range of values for vy orp at 7 - Y eV for the majority ot spectrsl
lines of the elements is confirmed not only by the theoretical work
of Mandel'Shtam but also by direct observation, For example in the
determination of impurities in selenium Vi ettt 1is practically
equal to vj; selenium, i.e. 9,75 eV, When Na is added to the upper
electrode there is an increase in intensity of spectral lines ot a
series of elements, The intensity passes through a maximum and
decreases again at large concentrations of Na. This increase in
sensitivity enables many impurities in selenium to be determined.
Similar results are reported by other authors.

SUBMITTED: July 3, 1962

Card 2/2 [}batractor'a note: Abridged translation:
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3 9439 3125/8102

PYNHWR Géﬂ:@ggg, V. L., Kurnosovu, L. V., Logachev, V. 1.,

Razorenov, L. 4., and Fradkin, ¥. I.

Yenporary increases in the intensity of the nuclear cosmice-
ray component induced by solar activity anc investigation of
the radiation intensity at altitudes from 2CC to 300 km

Akadeniya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26, p/x(/
no. 6, 1962, 762-798 '

(1 smr

<uil:  During the flight of the second Soviet space rocket more than

100 nuclei of 2215, more than 3000 of Z25 and more than 3,000 of

22 were measured by means of two Cherenkov counters working independently.
On the sacond and third Soviet space ships a curreni of chargod particles
was measured by a telescope consisting of gas-discharge counters at
altitudes between 187 and 339 km, in latitudes ranging from -65° to +65°,.
Variation in number of heevy nuclei with 2 >15 was considerable but that

of a-particles was smaller. At altitudes from 167 to 339 km the counting
rate of the telescope was several times greater than otherwise by reason
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of the solar activity. On the equator, at an altitude from 306 to
359 kam, the global intensity ia 1.36 and in higher latitudes 3.3 particles

cm sec-i. The charged-particle flux intensity of the unomalies in the
southern part of the Atlantic Oceun excoeds that in the corresponding
geomagrnetic latitudes by two orders of magnitude. In 330 km an area of
sualler intengity separates the South Atlantic Anomaly (a “"sleeve" of the

inner radization belt) from the Southern Anomaly connected with the outer
radiation belt, The particles recorded in the equatorial area are protons
62 at least 60 Mev or electrons of at least 8 Mev. There are obviously
very oany particles of smaller energy in the anomalies. The line of the
stizllest radiation intensity lies in an altitude from 167 to 339 km and on
tne western henisphere farther south than the geometrical 2quator. 1In
higrer latitudes, owing to solar activity, the intensity of particle
currents is subject to considerable temporal variations, The actual
nechanism of acceleration and ejection of heavy particles on the sun is not
known nitherto., There are 12 figures and 2 tables.

ASSOCIATION: Fizicheskiy institut im. p. y. Lebedeva Akademii nauk SSsg

(Physics Institute imeni P, J. Lebedev of the Academy of

) Sciences USSR)
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APHONR: . Ginabure, Vo L., Fayn, V. I

smetic nroverties of pararanelic "flaids" of the Ly
nolocular chainn T

IRV ] ney o Ul ey e ey o3 N N
SRIODICALY  Shurnal vhaperimental 'noy | teoreticheskoy finiki, v. 42
no. 1, 1067, 195 - 190 ) '

TEIT: Continuine their owr studies DaN 558 Fith 2605 ThkT 5
1425, 1960) the anthors investigate Sho d;nzﬁaeiigjofh££";3235 W 2
suscentibility o/ an the lenpih of a certain type of nolvher chains., It

18 ﬁhown that 0 ehadn of spins may be ronurdoﬁvus fofmihr a n;rﬁm;énetic
ilUIQ.with an abnormally low or zero Curie temperaturc. )A ﬂélv"ér is ’
considered which consista of i monomeric links; each link h;vih; an ;ven
nucber of outer electrons wilh a singlet pround siate (enerrv h;). In the

W

B T . . .
simplest cace the first oxeited atate 15 a triplet with & .- oJd J
5 el sapy dup il ’
A 1 0

0

being the exchanpe interaction enerey of the monomer, Foi J ‘t?T the
. 9 o ‘
monomer will be diarnynetic If the oy is i i
crarmngnetic, ) 1e cyetem is in tne antiferroma,mets
P 1/4 crroma;netic




"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R00051 -
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130010-5"

1

, .
S g ] ey s N
ST ‘-,)/ SRYFER: 1’, 'Jf)\\,’ 040

ieneltic propertics of purami,netic... HoO0 a10a

-t:'x?.s?, "im?} I the ohsin ds not too longr, X ~(|1?/’k'1‘)(-:\':x(—' J/k';‘.'i), SR I
b1y further asounmed that A fap " brpr iy e oo ]
; al AL!:]'in-\,J/u, A Fin veins the distance between

1

bhe prount atase and the toveal eveile] o “aron ehnin
) H &0 : 1
af A, by 9, or 10 e A = conalet/y v S0 and for ening 0 oap 1

min :

Lhe vrsten,

If the exehonre Wieilbonian reads K

(4

the nean magnetic momont in o field I fle is riven

E pS exp l—(E (n, 8;) —pSH)/kT
n, S,

M- P

T S eap{—(E (n, S;) — pSH)IKT),

n.5,

for -0,

dM L] N
p ' =3 .
=i T R N SHs, / Y8y = ‘}‘“-\'p {—E(n, SYATY.

S, :
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5, - s 81,5 9 is the epin operator in terms of fi. -,(‘('1‘\/')(.0 = .?J',:('J‘)/";z')li
van cnleulated numericully and the curves were drawn for seversl i, o - o
and « = 1 (Ising model). It can be seen that for R /KT, X is very spali
and increases exponentially with N, reaching~ u“N/J when N.<J/KT. The
calculations were carried out at the NIRFI GGU under the supervision of
G. M. Zhislin._ For Nowand a = 1, v (T,H=0)=(p?N/4kT)exp(-J/xT). In
this case x,\,uQN/J only at~ kT. 1In the following the relations belwveen
the properties of simple apin chains and the behavior of real molecular
chaing are discusned and some approximate results for large N (infinite
chaing) are given. For ag1,

/

x ©) = (UNNBI) (1 —Fo).  x (TSI = eN/ART. (ah
for (1-a)g1, -

(O =t (1 — ) NIAT, X (TS JIK) = pNIRT. (1)
L

It is shown that for a oﬁai'r{i}b.;baramngnetic fluid with antiferromagnetic
internction ¥ £ 0 at T = 0; with ferromagmetic interaction and a = 1

J<0;9(0) =, G. A. Semenov ie thunked for help. There ure % fipures
Card %/4
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and 13 referencen: 6 Sovie! and 7 non-Soviet. The four most recent
references to English-language publications read as follows: T, ¥.
Ruijorok. S, Rodrimen, Phys. Rev. 119, %96, 1960; C. Domb. Adv. Phys. 7,

147, 19605 D, panl Phys. Rev, 118, 92, 1°60; 120, 463, 19603 L. F. Nattheio: |

Phys. Rev. 125, 1209, 1961,

AGBOCIATION: Fizicheskiy institut im. P. ¥. Lebedeva Akademii nauk SSSH
(Physics Institute imeni P. N. Lebedev of the Academy of

Sciences USSK). Radiofizicheskiy institut Gor'kovskogo
gosudarstvennogo universiteta (Institute of Radiophysics of
Gor'kiy State University)

July 4, 1961
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AJTHOR Ginzburg, V. L.

TITLE: Magnetic flux quantization for a superconducting cylinder
PGRIODICAL:  Zhurnal exgperimental 'noy 1 teoreticheskoy fiziki, v. 42,
no. 1, 1962, 299 - 302

TELT: A superconducting cylinder of arbitrary thickness, placed in a
magnetic field is cunsidered and field, current, magnetic flux and
external field with equilibrium flux through the cylinder are determined
using the electrodynamic eguations, obtained by the author together with
L. D. landau (ZhETF, 20, 1064, 1950). From the free-energy density in
the superconductor

", , 28! oo
Fun=Fot gz = Q2] v, 4 20 vw, 4 A e (),

and ?O and A satisfying
I 2 2]
(VHIEA) o= 50— 1%y, (2)

<

4n iAc ,\1pe . 7
Card 174  TOlrotA =%, ln=*--;;—6-:{--37.(‘1’0‘7‘1'0—‘l’oV‘l’o~!-l‘l’ol’A}())’
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the magnetic flux is obtained:

4nd}

hen
0=~ wwp

§lds, n=0. 11 +2.. (4).

jiv & = 0. ‘YO‘ = consty H,.. - criticnl field for mnssive metal, 60 -

Ki -
depth of penetration for a wenk field; <«=12 e*meég/Kc. These re-

lations are used to determine potentiel, field and flux for a circular
¢ylinder (r1, r,> r1) in an axial external field Hz. The inner field
1, = < r1). In the axisymmetric case
(jr =3, = 0; J? = j(r), = |?O(r)| exp(- ing))
A=t A A=yl ) 0K R

:‘\
H = aly () — bK, ®), @ = (. &) [HeKo () — H K, G o
b= [(Ey, &) [Haly (1) — Hy Gl F G &) = [T (Ba) Ko (51} —

. hael ln (El) Ko (ER)]- r= 6(;E.

tard 2/4
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- 2 2 ¢ e 2
HyoH,, 4(f) - e lf] Hy+ In the case d = Ar/s <1, { dwrar/eiwy,

2
, : N hen 091 -1
for H2 = O,IVOI =1, 3§, = cH1/4nAr, - e (1 + §£;—) where S is the

area and 1 the perimeter of the oylinder croas section. 1t is further
shown that a state with a given n30 is attained when the flux of the ex-
2 he

ternal field through the opening is given by <P2 = nriH, = Eg(n - %).

This result is in agreement with experiments. There are 13 references:
8 Soviet and 7 non-Soviet. The four most recent references to English-
language publications read as follows: J. Bardeen. Phys. Rev. Lett., 1.
162, 1961; L. C.sager. Phys. Rev. Lett., 1, 50, 1961; R. Doll,

M. Nabauer. Phys. Rev. Lett., 1, 51, 19613 N. Byers, C. N. Yang. Phys.
Lett., 1, 46, 1961.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR

(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences, USSR)

SUBITTED: September 12, 1961
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AUTHORS: Agranovich, V. %., and Ginzburg, V. L.
{ Ginzburg, Y. o

TITLE: Crystel optics with reference to spatial dispersion and
exciton theory. I

PLRAIGDICAL: Uspekhi fizichesikikh nauk, V. 76, no. 4, 1962, 643 - 682

oEit:  This paper is the first part (Introduction, § 1, § 2, and first part
of references) of a longer work. The present state of crystal optics in
the light of recent years' literature is reviewed. The following topics
are discussed: 3 1. The tensor of the complex dielectric constant

Lij(myﬁ) and normal waves in a medium; properties of &ij(w,?), normal

electromagnetic waves in matter, transverse and 1ongitudinal waves, ghost
longitudinal waves and "polarization waves"; energy end other relations
ror maves propagated in an anisotropic medium. § 2. 6ij(u,k) in crystals;

introduction of éij; weak spatial dispersion (a/a&1). There are 2 figures

and 3 tables.
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AUTHCR Ginzburg, V. L.

CITLE Lignt scattering near phase transition points in solids

PoiiUuIChbs Uspekhi fizicheskikh nauk, v. 77, no. 4, 1962, 621 - 638

mi, Tne sbbstance of a lecture in memory of G. 5. Landsterg is here /
reproduced, as delivered on February 12, 1962 during a session of the \/

Uchenyy sovet FIAN 3SR (Scientific Council of the FIAN SSSR). Landsberg, Y%~
sartly together with L. L. Nandel'shtam, pudblished fundamental works in the
field of molecular light scattering in solids., The discovery of Raman
scattering in quartz (1928) is assigned to them. They also pointed out
(1929) that the intensity and shape of Raman scattering lines in quartz
change at the o =f4 -transition (846 K)., Up to now, the related problems
nave not been completely solved. The present author surveys these effects
and tneir theory. He describee the geometric ohange occurring in the
structure of guartz c/a = £(T) and the change in the dielectric constant

£ = ¢(T) near 6 for I. and II.-type transitions, and he presents a theory
to acceunt for them. This assumes there is no singularity in the thermo-
Card 1/2
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dynamic potential near the transition so that Q(p, T,r?) can be developed
in even powers of 47 , the latter being equal to c/a-1 or to the amount of
suontaneous polarization or to another quantity differentiating the two
shpeas.  Light scattering is attendant upon fluctuations AL of gho di-
clectric conatants, AE being equal to a AL?Z and J 2 -.4(7? -7 ) near the
shase transition points. Formulas are given also ?or the intongity of
scat-ered light I(T), for the jump in specific heat, for &(T), and for
a{T). These and others are discussed in relation to quartz. Following
them the effect of phase transition points on spectral characteristics ia
iiscuaced, and among others a formula is given for the frequency dependence
of the spectral density J{(@), Q=w- ¢« (soattered light frequency minus
inciient light frequency). The importance of investigations into light.
scattering in ferroelectirics, and of experimental spectral examinations
for 1I-type phase transitions, is especially stressed, and regret expreaced
that such experiments are "out of fashion": There are 9 figures,

Curd 2/2
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»granovich, V. l., and Ginzburg, V. L,

Crystal optics taking account of spatial dispersion and the
exciton theory. II

SAL: Uspenhi fizicheskikh nauk, v. 77, no. 4, 1962, 663 - 725

The theory of crystal optics is comprehensively surveyed, Part I
ainiag sections 1 and 2) appeared in UFN, v. 76, no. 4, 1962, 643 and
“7 ras the following sectionss 3. Crystal optics taking account of
ial dispersion. a) A new wave near the absorption line in a gyrotroioc
B) new waves in a non-gyrotropic crystalj cﬁ optic anisotropy
s cubic crystals; quairupole absorption lines; d) effects of mechanical.
consions and of external electric and magnetic fields; €) the boundary con-
2iticn prodlen; f) experimental investigations of the effects of spatial
;i:pc:sion in cri;tul op?ics. 4. 4uantummbchanical'calculafioﬂ of the
tencor éi;(c,, ¥). a) A quantum-mechanical expression for cij(aJ,'K);

v) mechanical excitons end the tensor fij(aj, R) in molecular crystals and

v
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in the case of “he ¢lassical model of oscillators; ¢) mechanism and calculn-
ticrs of absorpsion. Concluding remarks.,Part II of literature survey, W
Corractions to part I of the survey., There are 6 figures, ¢ tables, and

91 references.
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Primry cosmic radiation tnvestigation.
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_GINZBURG, Vitgliy Lmearevich; SYROVATSKIY, Sergey Ivanovich;
TCL'SKIY, D.A., red. izd-va; KOSHINA, P.S., tekhn. red.

[0rigin of cosmic rays] Proiskhozhdenie kosmicheskikh luched,
Moskva, Iad-vo Akad, nauk SSSR, 1963. 384 p.  (MIRA 16:6)
(Cosmic rays)
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GINZBURG, V,L.; OZERNQOY, L.M.; SYROVATSKIY, S.I.

Mechaniam of the emission of galaxy 3C 273-B, Astiron.tsir,
n0,267T:1.4 0 163, (MIRA 17:4)

1, Flaicheskly dnatitut imenl PoN.lebedeva AN SSSR,
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8xploratiofl 4f the metagalactic and galactic spaces and spaces
near the #tin, Izv, vys, ucheb, zav,; radiofiz, 6 no,5:877-888
163, (MIRA 16:12)

P.blarizatigﬁlﬂaf the radio emission fram discrete sources, and the

1, Nauchno-issledovatel'skiy radiofizicheskiy institut pri
Gor'kovskom universitete.







